Cardio-respiratory actions of substance P, TRH and 5-HT in the nucleus tractus solitarius of rats: evidence for functional interactions of neuropeptides and amine neurotransmitters.
The cardiovascular and respiratory effects of Substance P (SP) and Thyrotrophin-Releasing Hormone (TRH) microinjections into the nucleus tractus solitarius (NTS) of urethane anaesthetized rats have been investigated. Dual injections of the peptides with serotonin (5-HT) were given to investigate possible functional interactions. In addition, SP and TRH were injected into rats in which 5-HT in the NTS area had been depleted by prior treatment with 5,7-Dihydroxytryptamine (5,7-DHT). SP (65pmol) did not elicit significant effects on blood pressure (BP) or heart rate (HR), but produced a marked, acute reduction in respiration rate (RR). TRH (110pmol) elicited a small but significant reduction in mean arterial pressure (MAP), whereas 5-HT (15nmol) caused a rise in MAP. Neither TRH nor 5-HT modified RR when given alone. A dual injection of SP (6.5pmol, ineffective alone) and 5-HT (15nmol) resulted in a rise in MAP which was insignificantly different from the effect of 5-HT alone. However, a prolonged fall in RR, unlike the effect of SP alone was also observed. A dual injection of TRH (11pmol, ineffective alone) and 5-HT (15nmol) resulted in a profound fall of RR but no significant changes in MAP or HR. SP elicited similar effects in 5,7-DHT lesioned animals as in sham operated controls. In contrast, TRH microinjections in lesioned rats were associated with a profound fall in RR, and a blood pressure response significantly different to that observed in the corresponding sham group. The results are discussed in relation to other evidence suggesting functional interactions between neuropeptides and amine neurotransmitters in the mammalian brainstem.